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High spatial resolution magnetic resonance imaging (MRI) of patients with cystic adventitial disease can demonstrate
connections between cysts in the adventitia and the adjacent joint, which is important for successful treatment. The
inability to identify these during surgery can lead to a recurrence; thus, high spatial resolution MRI has the potential to
affect therapy. This article presents the high spatial resolutionMRI findings of cystic adventitial disease in a series of three
consecutive patients and discusses the relevance of these findings to the etiology and therapy. (J Vasc Surg 2010;51:
471-4.)Cystic adventitial disease, a rare vascular disorder of the
peripheral arteries characterized by the collection of a mu-
cinous substance inside the adventitia of the vessel,1 was
first described by Atkins and Key in 1947.2 The main
symptom is progressive calf claudication, without evidence
of atherosclerotic disease.3 The therapeutic options vary,
depending on the patient’s symptoms and the anatomic site
affected.4 The etiology of cystic adventitial disease is not
definitely known and several theories exist.5
We describe our experience with three consecutive
patients with popliteal cystic adventitial disease, in all of
whom connections between adventitial cysts and the adja-
cent joint were demonstrated on high spatial resolution
(HSR) magnetic resonance imaging (MRI), a finding that
is thought to support the developmental theory by previous
authors6 and that has been described in two previously
published cases.7 All scans were performed on 1.5 T MR
systems (Siemens Sonata or Avanto, Siemens Medical Sys-
tems, Malvern, Pa) using dedicated peripheral phased-array
coils.
CASE REPORTS
Patient 1. A 48-year-old woman presented with progressive
left lower extremity claudication which began 8 months earlier.
MR angiography (MRA) showed a 2.5-cm-long occlusion of the
left popliteal artery, with no other abnormalities. HSR MRI dem-
onstrated a lobulated, septated cystic mass within the artery ex-
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doi:10.1016/j.jvs.2009.08.079tending anteriorly towards the knee joint, with intra-articular cysts
showing muscle isointensity on T1w and hyperintensity on T2w
and short tau inversion recovery (STIR) images without enhance-
ment on the contrast-enhanced T1w images. The diagnosis of
cystic adventitial disease was made.
A catheter digital subtraction arteriogram (DSA) confirmed
the MRA findings. Surgical resection of the affected popliteal
segment and ligation of the connections with the intra-articular
cysts was done with placement of a venous interposition graft. The
patient remains asymptomatic, with normal peripheral pulses, 3
years after surgery.
Patient 2. An 18-year-old man presented with pain behind
his left knee for 3 years. HSR MRI and MRA demonstrated
thickening of the wall of the popliteal artery caused by multiple
well-circumscribed cystic lesions showing high-signal intensity on
T2 weighted images (Fig 1, A). These cysts were connected to
intra-articular cysts within the adjacent knee joint (Fig 1, B) by a
stalk with identical signal characteristics. The diagnosis of cystic
adventitial disease was made. Open surgical enucleation of the
adventitial cysts was performed through a posterior approach, with
expression of mucinous gel-like material characteristic of this dis-
ease (Fig 1, C). The stalk was not ligated.
He was asymptomatic at discharge but returned 6 months
later with recurrent symptoms. Repeat HSR MRI and MRA
showed recurrence of popliteal wall cysts, presumably through the
stalk and the intra-articular components, resulting in approxi-
mately 50% stenosis of the popliteal artery (Fig 1, D and E).
Intravascular ultrasound imaging demonstrated multiple echo-free
adventitial cysts. A left lower extremity arteriogram confirmed the
stenosis. Percutaneous transluminal angioplasty (PTA) of the le-
sion was performed with good result. The patient has remained
asymptomatic for 2 years.
Patient 3. A 43-year-old man presented with a 6-month
history of left calf claudication and an ankle-brachial index of 0.8.
DSA demonstrated a 6-cm-long occlusion of the left distal super-
ficial femoral artery and the popliteal artery, with no other abnor-
malities. HSRMRI revealed an oval, well-circumscribed cyst com-
pletely obliterating the lumen of the artery and displaying high
signal intensity on STIR images and relative hypointensity com-
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linium T1w images. The cyst was connected by a thin stalk to
multiple cysts within the adjacent knee joint (Fig 2,A-D). All cysts
and the stalk showed identical signal behavior, and cystic adventi-
tial disease was diagnosed.
During the surgical repair, the adventitia of the affected
artery was opened, resulting in discharge of mucinous material
(Fig 2, E). The distal superficial femoral artery was dissected
distally to the proximal popliteal artery above the knee. The
entire length of the cyst was opened, resulting in the discharge
of mucinous material (Fig 2, E). The cyst wall was removed with
resection and ligation of the connection stalk. The popliteal
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DISCUSSION
Cystic adventitial disease is a rare vascular condition
that most often affects young or middle-aged men, with
claudication symptoms being the most common presenta-
tion.8 Other symptoms include lower extremity pain and a
slowly growing soft tissue mass.3 Several theories have been
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causes chronic degeneration of the adventitia;
● the systemic disorder theory suggests that adventitial
cyst formation is part of a generalized connective tissue
disorder;
● the ganglion theory suggests that synovial cysts track
along small vascular branches and ultimately implant in
the adventitia of larger adjacent vessels; and
● the developmental theory suggests the presence of
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Most authors consider MRI with MRA the preeminent
diagnostic modality, although some prefer color-coded
Doppler ultrasound imaging.9 MRI shows the cyst origi-
nating in the vessel wall as well as connections with the
adjacent joint, especially on T2-weighted or fluid-sensitive
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artery.3,6 Owing to the nonspecific presentation and the
rarity of cystic adventitial disease, the diagnosis is frequently
not made before operation.10 In all our patients, however,
the diagnosis was made preoperatively, which could be
attributed to the use of HSR MRI.
A number of therapeutic strategies exist. The two main
surgical approaches are resection of the diseased segment,
with interposition of an autologous vein graft, and cyst
enucleation. The former is considered the treatment of
choice by many vascular surgeons, even in patients without
complete occlusion.6
The different therapeutic approaches result in variable
recurrence rates. Resection of the affected arterial segment
with a bypass vein graft is indicated in the setting of
complete arterial occlusion with weakened arterial wall or
in case of secondary intimal ulceratrion.11 Resection with a
vein graft has a recurrence rate of about 5%, and cyst
evacuation with removal of the wall results in recurrence in
about 6% of patients. Percutaneous cyst aspiration alone has
a 34% recurrence rate. Other methods that are rarely used
because of high recurrence rates are endovascular treatment
with PTA or endovascular stent placement, both of which
have reported recurrence rates as high as 100%.12-14
Resection of the adventitia, the diseased arterial seg-
ment, and all cystic structures during surgical exploration as
well as ligation of any connection with the adjacent joint are
known to lower the recurrence rate.6 However, even if all
these steps are undertaken, the disease can recur either from
cysts within the knee joint or even from cyst remnants
deposited during the surgical procedure. This leads some
vascular surgeons to resect and ligate fibrous tissues around
the removed artery and cysts.4
Connections between adventitial cysts and the adjacent
joint have been previously identified intraoperatively and
were thought to support the developmental theory.5,7 Fur-
ther support for the developmental theory comes from
immunohistochemical examinations of resected cysts.15 To
the best of our knowledge, however, these connections
have previously only been described in two patients.7 Iden-
tification and resection or ligation of these connections
might improve the outcome of cyst evacuation. Although
our series comprises only three patients, it represents one of
the largest single-institution series.CONCLUSIONS
HSR MRI allowed for identification of connections
between adventitial cysts and the adjacent joint in three
consecutive patients with cystic adventitial disease seen at
our institution. This finding has important therapeutic
implications, because failure to identify and ligate these
connections may lead to recurrence in some cases.
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